Pulmonary absorption of insulin mediated by tetradecyl-beta-maltoside and dimethyl-beta-cyclodextrin.
To determine if tetradecyl-beta-maltoside (TDM) and dimethyl-beta-cyclodextrin (DMbetaCD) enhance pulmonary absorption of insulin and to investigate if they do so by a reversible action on respiratory epithelium. Insulin formulated with saline, TDM, or DMbetaCD was administered intratracheally, after laryngoscopic visualization, as a spray to anesthetized rats. Reversibility studies were conducted in intact rats by administering insulin at different time points after administration of TDM or DMbetaCD. The pharmacodynamics and pharmacokinetics of insulin formulations were assessed by measuring plasma glucose and plasma insulin concentrations. When insulin formulated with increasing concentrations (0.06-0.25%) of TDM or DMbetaCD were administered to anesthetized rats, there was a concentration-dependent decrease in plasma glucose and increase in plasma insulin concentrations. The relative bioavailability of insulin formulations containing TDM was higher (0.34-0.84%) than that of formulations containing DMbetaCD (0.19-0.48%). When insulin was administered 120 min after an agent was administered, in the reversibility study, no significant change in plasma glucose and insulin levels occurred compared to control. Both TDM and DMBCD enhance pulmonary absorption of insulin, with TDM being more efficacious than DMbetaCD in enhancing insulin absorption via pulmonary administration. The effects of TDM and DMbetaCD on respiratory epithelium are reversible, and the epithelium reestablishes its normal physiologic barrier 120 min after exposure to these agents.